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Abstract — Developments in medical imaging 
technology unremittingly recover the transport 
of healthcare to patients. Given rising 
healthcare costs and the need to responsibly 
steward financial resources, this paper 
highlights scientific, peer-reviewed studies 
that validate improved patient outcomes and 
cost savings associated with various imaging 
technologies. This review builds upon 
previous research conducted in past decade 
with an additional focus on cost-effectiveness 
evaluations. A comprehensive search 
methodology was used to critically estimate 
publications from the past 2 decade in health 
indexed in the U.S. National Library of 
Medicine (MEDLINE) and from leading health 
policy reviews. 


KEYWORDS: Brain Tumor, Magnetic Resonance 
Image (MRI), Image Acquisition, Preprocessing, 
Enhancement, Segmentation, Ant Colony Optimization 
(ACO), Particle Swarm Optimization (PSO) 


1. Introduction 

Over the last decade, we can see the hasty 
growth of brain imaging knowledges.it has variety 
of techniques, skills and methods compare than 
few previous decades. MRI is the best way for 
brain image processing and analysis. MRI 
machine uses magnetic field and radio waves to 
harvests large amount of data and detailed 
exhaustive images with high level of quality. The 
Analysis of Brain image and segmentation from 
MRI dataset is deadly intricate task for specialist 
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who has to physically extract required information. 
This manual examination is repeatedly inefficient 
and it caused errors owing to inconsistency of 
trainings. At present number of originations in 
computer technologies to progress disease 
analysis and testing. Currently variety of 
procedures to assist clinician for MR brain image 
preprocessing, enhancement, segmentation, 
feature extraction and selection. In this paper 
examined in further most widespread approaches 
used for MRI brain image segmentation. Magnetic 
Resonance Imaging (MRI) has become the regular 
non-tending procedure for brain tumor diagnosis 
over the last few decades(2017, Subhashis 
Banerjee)The practice of magnetic resonance 
imaging (MRI) in health care and the emergence 
of radiology as a practice are both quite new 
compared with the classical specialties in 
medicine. We point the methods, accuracies, 
returns, advantages and disadvantages. We 
review the paper with following steps 1. Image Pre- 
processing and Enhancement 2.Segmentation 3. 
Feature Extraction and Selection 4. Classification 
(K.Selvanayaki et al.,) the following structure Fig1 
clarifies the necessary steps in tumor detection 
process. 


Magnetic Resonance Image 

MRI is used to treasure diversity of 
circumstances of the brain such as bleeding, 
abnormalities, infections, problems on vessels, 
etc. Mainly it shows tumor tissues on the brain 
images. Normally Neurologist brain tumor 
identification begins with Magnetic Resonance 
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Image. If it illustrates there is any tumor in the 
brain, the further investigation like the type finding, 
segmenting analyzing are just about. Here a brain 
tumor is an uncharacteristic progress of tissue in 
the brain or spine that can deranged the normal 
brain function. However, this type of tumor tissue 
based on cells invention and if they are malignant 
or benign. Anyway, brain tumor tissue 
segmentation and identification from the normal 
brain tissue is the stimulating mission in the clinical 
history. In this scenario reviewed number of 
traditional unearthing and brain tumor segmenting 
papers from past 2010 to 2020.In conclusion, an 
assessment of the present innovative method for 
tumor detection is presented. 


2. Literature Survey 

For learning of brain tumor revealing and 
segmentation the MRI Images is very useful in 
modern years. Due to MRI Images we can detect 
the brain tumor. For detection of unusual growth of 
tissues and blocks of blood in nervous system can 
be seen in an MRI Images. The first step of 
detection of brain tumor is to check the 
symmetric and asymmetric Shape of brain which 
will define the abnormality. After this step the next 
step is segmentation which is based on two 
techniques Ant Colony Optimization and Particle 
Swarm Optimization These two techniques are 
used to detect tumor cells in the MRI Image. Now 
by this help of design we can detect the 
boundaries of brain tumor and calculate the actual 
area of tumor. Those optimization is used to give 
the certain information like rebuilt of missing edges 
and extracting the silent edges. Accuracy and 
clarity in an MRI Images is dependent on each 
other.Saurabh Kumar et.al.,[6 ]proposed Wavelet 
based method is been used as a denoising. In 
frequency domain this method is used for de 
noising and preserving the actual signal. This 
builds the scaling coefficients freelance of the 
signal and therefore are often simply removed. 
Saurabh Kumar et.al.,[6]Support Vector Machine 
(SVM) approach is considered as a good 
candidate due to high generalization performance, 
especially when the dimension of the feature 
space is very high. Subhashis Banerjee et.al[ 10] 
explained Deep Convolutional Neural Networks for 
classification of brain tumors using multisequence 
MR images. 

Swapnil R.Telrandhe, et.al [11] Proposed 
tumor detection inside which Segmentation 
separates an image into parts of regions or 
objects. In this it has to segment the item from the 
background to browse the image properly and 
classify the content of the image strictly. During 
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this framework, edge detection is a vital tool for 
image segmentation. In this paper their effort was 
made to study the performance of most commonly 
used edge detection techniques for image 
segmentation and additionally the comparison of 
these techniques was carried out with an 
experiment. Priya Patil et.al[5]told f-transform is 
used to give the certain information like rebuilt of 
missing edges and extracting the silent edges. 
Accuracy and clarity in an MRI Images is 
dependent on each other. The following Tablet 
shows the analysis report of review papers. The 
review said number of algorithms and techniques 
are available in the medical world for MRI brain 
tumor segmentation and detection but fuzzy C 
means occupied a special role for brain MRI 
segmentation and detection, this algorithm 
produces excellent accuracy than other algorithm. 

Abd El Kader Isselmou et al., [1] innovates 
number of methods. The first method is improved 
fuzzy c-means algorithm (IFCM), the second 
method is improved feed forward neural network 
(IFFNN), and the third method is a hybrid self- 
organizing map with a fuzzy k-means algorithm 
those methods invented for brain tumor 
segmentation and those contributed good fallouts 
for tumor detection. Selvanayaki et al.,(7,8) 
explained block based Ant colony optimization 
technique for brain tumor segmentation. Varchar 
et al.,[9] Md shaharier et al., [4] explained the 
technique Fuccy C means for segmenting identical 
feature of tissues from Brain MRI. The following 
Table 1 shows recent review of brain tumor 
detection. 

Table 1: Review Paper Analysis 


S. | Author | Paper Name Year | Pro | Method - 
N | Name ces | Preprocessi 
o S ng 
eae Improved fuzzy c-means 
lsselmó Methods for algorithm, 
ul Brain Tumor Seg improved feed 
1 -— Detection and 2019 ment | forward neural 
Guizhi A À l ; 
Xu nalvsis Using ation network, self- 
‘Shuai R ea organizing map 
Zhang 9 
Preprocessing 
Sonali TOBE Prep 
Patil Dr Considered For race 
2 i, | MR and CT 2012 B Median Filter 
V.R.Udu ssin 
i Images g 
p Containing 
Tumors 
Jyoti Pa Magnetic Imag 
nwar, A e ; 
3 ndrea Resonance 2024 AG Gradient 
， Imaging Data nequ | artefact 
S. Doria En isitio 
Acquisition n 
Md Automatic 
Shahari | Human Brain Seg | template-based 
4 ; 2019 ment | K means, fuzzy 
ar Alarm | Tumor Detection ; 
: ation | C means 
et.al in MRI Image 
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sang Template certainly requires a long process as well as 
ao complex due to the density of the structure of the 
Fuzzy C Means human brain. Obviously, the slow process of 
g detecting and ordering brain tumor disease in 
x Gor F-Transform patients can basis delayed medical treatment for 
Priya on Proin Tumor. Seg | (Fuzzy the patient's recovery. For this reason, based on 
M ios Segmentation | 2017 | ment Mo cR 3 the need for medical information needed by 
l and Detection operation. doctors to treat patients speedily and exactly, an 
Saurabh image processing technique or method for reading 
oe MRI images is established before few decades. 
Abid, Brain Tomer WM The intention of the detection method is to assist 
lea Detection Using 2049 Seg Method,Suppor the radiologist in detecting tumor in medical 
Area Image ` ation | t Vector images. In this paper review shows various 
Kumar | Processing Machine techniques or methods that have been used to 
vets detect brain tumors on MRI images. It expects to 
Jain provide information on different techniques or 
Improved — methods related to brain MRI. In this paper 
A Implementation suggested to encapsulate and match the methods 
elvana | of Brain MR S Block based . : . 
yaki Image eg SR for brain tumor detection through Magnetic 
T ; 2010 ment | ,Ant Colony 2 
K,Dr.Kar | Segmentation ation: | Optimization Resonance Image (MRI). In particular necessary 
an M using Meta ; ; 
haurlstic steps are deliberate and related. This paper tracks 
algorithms the following block diagram Fig1. 
CAD System for 
Automatic 
Detection of A 
Selvana ; Review all 
: Brain Tumor Seg ; 
8 yaki,Dr. through 2010 | ment Techniques for 
um Magnetic ation id MRI : 
egmentation 
Resonance 
Image- A 
Review 
Vachan 
Vadmal, 
Grant 
Junno, MRI image 
Chaitra analysis 
Badve, methods and 
William applications: an Seg Low pass 
9 Huang, Algorithmic 2020 | ment | filter,fuzzy C 
Kristin perspective ation | means 
A. using brain 
Waite, tumors as an 
and exemplar 
Jill S. 
Barnholt 
z-Sloan š š A : 
Brain Tumor Fig1: Basic Block Diagram of MRI Brain tumor 
Detection and Detection Steps 
Subhas a Deep 
his a clas | Convolutional Acquirement 
10 | Banene | Channel MRIs | 2017 | sifica | Neural ka Acquirement is the first and foremost step 
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to sense and then can categorize illnesses that are 


3. Proposed System 
MRI scan is favorable one in medicinal world 
for initial detection of brain tumor disorder. Yet, the 
fault of detecting brain tumor disease with MRI 
images performed by radiologist. But in some 
hospitals, it is still manual in some places. It 
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invent in the organs of the sick person’s body. One 
situation is possible to identify from reading an MRI 
image within 2.56x10''Nano seconds. The 
following view explains the brain and its angles. 
The following figure shows the sample brain MRI 
from Real Patient Database. 
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Fig 2: a) Single Brain MRI b) Brain View with 
different angle 

The intention of Magnetic acquirement 
varies considerably from those for water or fat, 
protons in organic tissues. Thus, these differences 
play a critical role in the selection and optimization 
of pulse sequences for hyperpolarized-gas 
applications 


4. Preprocessing and Enhancement 

This review for pre-processing and 
enhancement through Magnetic Resonance 
Image (MRI) is aincline and erected image 
enhancement method and is based on the first 
derivative, resident data. Sonali Patil etal [2] 
explained media filter for preprocessing an image 
enhancement. In Preprocessing and 
Enhancement phase, medical Image is renewed 
into standard format with contrast manipulation, 
noise reduction by background removal, edge 
sharpening, filtering process and removal of film 
artifacts. Preprocessing functions comprise those 
processes that are routinely vital former to the core 
data study and removal of facts, and are largely 
convened as radiometric or regular corrections. 
The next one is enhancement method here the 
advent and bases of image artifacts that can occur 
with MRI systems should be accepted and 
modified-raymarks, the high frequency 
components are removed finally unwanted skull 
portions on the MRI are removed. Selvanayaki 
etal[7] describes Median Filter can remove the 
noise, the high frequency components from MRI 
without disturbing the edges, bandwidth etc and it 
is used to reduce salt and pepper noise. 
JyotiPanwar et al [3] performed image 


preprocessing using image gradient method. The 
following figure shows preprocessed Image. 


Original MRI 


After Skull Stripping 
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Fig 3: Preprocessed MRI Image 


Segmentation 

The Barrier of an image strains the division 
or parting of the image into provinces of associated 
attribute. The Ultimate goal in enormous quantity 
of image processing request is to extraction 
hermetic structures from the image data from 
which a elucidation, amplification, or imagined of 
the section can be provided by the machine. The 
Segmentation of brain tumor from magnetic 
resonance images is anvital but inefficient task 
performed by medical experts. The evaluation 
clarified numbers of procedures are available in 
this brain tumor detection and segmentation. 
Expressly Fuzzy C Means-Means, Support vector 
Machine (SVM) approaches, Morphological 
Operations are used to segment tumor texture in 
the brain MRI. The accurate segmentation of MRI 
image into different tissue classes, especially gray 
matter (GM), white matter (WM) and 
Cerebrospinal fluid (CSF).In brief, segmentation 
regulates the Regions of Interest(ROls) in an 
image. This does not mean that the segmentation 
will try to determine the type of the region, but 
merely determine the pixels in an image which 
belong to the same item. The following fig.4 shows 
the Segmented Original Image 


Original MR image 


Fig 4: Preprocessed MRI Image 
The digital image processing community has 
developed several segmentation methods, many 
of them ad hoc. Four of the most common methods 
are: 1) amplitude thresholding, 2) texture 
segmentation 3) template matching, and 4) region- 
growing segmentation. It is very important for 
detecting tumors, edema and necrotic tissues. 
These types of algorithms are used dividing the 
brain images into three categories (a) Pixel Based 
(b) Region or Texture Based (c) Structural Based. 
Several authors Suggested various algorithms for 
segmentation .The segmentation is the most 
important stage for analyzing image properly since 
it affects the accuracy of the subsequent steps. 
However, proper segmentation is difficult because 
of the great verities of the lesion shapes, sizes, 
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and colors along with different skin types and 
textures. In addition, some lesions have irregular 
boundaries and in some cases there is smooth 
transition between the lesion and the skin. To 
address this problem, several algorithms have 
been proposed. They can be broadly classified as 
thresholding, edge-based or region-based, 
supervised and unsupervised classification 
techniques Threshold segmentation, Water shed 
segmentation, Gradient Vector Flow (GVF) ,K- 
mean Clustering ,Fuzzy C-means Clustering 


5. Summary and Conclusion 

In this survey paper numerous detection 
methods of brain tumor through MRI has been 
deliberate and linked for the period of recent era 
.This is charity to attention on the current 
developments of medical image processing in 
relation of brain tumor detection process. We have 
designated several approaches in brain image 
processing and to discussed rations and 
belongings of techniques in tumor detection .This 
paper is used to give more information about brain 
tumor detection and segmentation methods. It is a 
breakthrough for analyzing all technologies 
relevant to brain tumor from MRI in Medical image 
processing. In this paper, shows few steps about 
brain tumor detection process such as: The 
Preprocessing and Enhancement Technique 
Segmentation Algorithm and their performance 
have been studied and compared. In this paper, 
we have proposed different techniques to detect 
and segment Brain tumor from MRI images. To 
extract and segment the tumor we used different 
techniques such as SOM Clustering, k-mean 
clustering, Fuzzy C-mean technique, curvelet 
transform. It can be seen that detection of Brain 
tumor from MRI images is done by various 
methods, also in future work different automatic 
methods achieve more accuracy and more 
efficient. 
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